Microsomal enzymes of cholesterol biosynthesis. Purification of lanosterol 14 alpha-methyl demethylase cytochrome P-450 from hepatic microsomes.
Employing reconstitution assays and measurement of cytochrome P-450 content, lanosterol 14 alpha-demethylase and cholesterol 7 alpha-hydroxylase have been studied in solubilized preparations of rat hepatic microsomes. Both activities have been resolved from other cytochrome P-450 isozymes and each other by chromatography on DEAE-Sephacel and adsorption on hydroxylapatite. The demethylase has been further purified to homogeneity by cation exchange chromatography on Mono-S resin. The purified cytochrome displays a specific content of 15.8 nmol of heme/mg of protein and a single band on sodium dodecyl sulfate-polyacrylamide gel electrophoresis with an apparent Mr of 51,000. A Soret maximum for the reduced/CO binding complex at 448 nm is observed. Reconstitution of the purified cytochrome with NADPH-cytochrome-c reductase, dilaurylphosphatidylcholine, NADPH, and O2 supports the demethylation process which is inhibited by CO. Reconstitution also affords accumulation of oxygenated, metabolic intermediates with single catalytic turnover of the cytochrome, thus supporting the hypothesis that a single isozyme of cytochrome P-450 is responsible for all three oxidations and the lyase activity involved in the lanosterol C-32 demethylation sequence. Low oxidase activity toward several xenobiotic substrates and selectivity toward endogenous sterol substrates is observed for the purified cytochrome. These results indicate a high degree of substrate specificity for the cytochrome, which would be expected for a constitutive P-450 involved in anabolic biochemical processes.